Identification and functional studies of a specific peptide YY-preferring receptor in dog adipocytes.
Specific binding sites for peptide YY (PYY) and neuropeptide Y (NPY) as well as functional responses were identified in dog adipocytes. Studies were carried out using the radioligand [125I-Tyr1]monoiodo-PYY on crude adipocyte membranes. [125I]PYY bound to dog adipocyte membranes with a high affinity (156 +/- 24 pM) and binding capacity of 314 +/- 48 fmol/mg protein. Competition studies revealed a higher affinity of the binding sites for PYY than NPY (inhibition constants were 118 +/- 17 pM and 300 +/- 53 pM, respectively, P < or = 0.001). NPY analogs displaced [125I]PYY specific binding with the following order of potency: NPY-(13-36) > NPY-(18-36) > NPY-(22-36) >> [Leu31-Pro34]NPY. Neither adrenergic nor adenosine agents (activating or inhibiting other antilipolytic systems) interacted with [125I]PYY binding sites. So [125I]PYY binding was specific, saturable, and reversible. Lipolysis experiments performed with PYY, NPY, and NPY analogs confirm the relative order of potency found in competition experiments. The data agree with the definition of PYY-preferring receptor which resembles a Y2 receptor subtype since NPY-(13-36), a specific Y2 receptor agonist, inhibited binding and lipolysis in a similar way to PYY, whereas [Leu31-Pro34]NPY did not. No difference was observed in the antilipolytic response between IC50 values measured on omental, perirenal, and subcutaneous fat deposits. Moreover, PYY and NPY (10(-6) M) significantly attenuated forskolin-stimulated cAMP levels, involving inhibition of adenylyl cyclase as a transmembrane signaling mechanism. Cross-linking of bound [125I]PYY to membranes indicated that the mol wt of the receptor was 62K. The relative importance of such a receptor on fat cells alongside another powerful antilipolytic receptor--the alpha 2-adrenoceptor--is discussed.